To assess the extent of inappropriate hospital use in an adult in-patients population we used a modified version of the Appropriateness Evaluation Protocol (A.E.P.) to evaluate retrospectively a cross-section of 273 patient-days in a large teaching hospital in the Greater Milan area. Overall, 41% were judged to represent inappropriate hospital use on the basis of the protocol's criteria. The rate of inappropriate hospital use was significantly associated with admitting specialty, ranging from 12% for surgery, to 20% for cardiology and to about 60% in psychiatric, geriatrics and neurology departments (p < 0.01). Hospital days of patients with longer stays were more frequently inappropriate: a statistically significant trend of inappropriateness emerged ranging from 30% among patients with total length of stay (LOS) of 1-10 days to 60% among those with LOS > 30 days (p < 0.01). This study confirms that there is a substantial rate of unnecessary use of hospitals but that such inappropriateness does not seem in most cases to be easily modifiable through "simple" organizational changes.
INTRODUCTION
In the continuing debate about the costs of medical care-perceived in most countries in a way that is largely independent from the specific nature of the health care system and of its public/private mix-attention has been focussed mostly on hospital functioning. To reduce its costs, economic incentives have been developed mostly in the USA [1] [2] [3] [4] ; while all these methods may have some effects in reducing hospital use and costs, their overall impact on patients accessibility and quality of care is still controversial.
In Italy, despite the proportion of the gross national product spent on health care being among the lowest within Western European Countries and the lack of evidence of any recent dramatic increase of health expenditures [5] , increasing attention is being paid to hospital cost containment.
Although there is a wide awareness that a part of the utilization of hospital resources is inappropriate-patients receive either services that provide no significant benefits or services that could be rendered, at lower cost, elsewheretrends in hospital utilization cannot be monitored through changes on total utilization measures. Through the latter it is in fact hard to understand whether modifications are due to appropriate utilization increasing or decreasing [6] . Although various methods have been proposed to assess necessity of hospitalization, they all suffer from the high subjectivity of the judgment and its associated low reliability.
In 1981 Gertman and Restuccia [7] proposed a structured method for this purpose specifically targeted for audit of hospital care; its reliability has been repeatedly assessed [8] . The method, called Appropriateness Evaluation Protocol (AEP), has certain features that make it especially attractive. Firstly, the AEP is a diagnosisindependent instrument; secondly it is based on a set of explicit criteria whose compliance leads to the classification of a hospital day as appropriate, and thirdly, the estimates of level of inappropriateness are based on a cross-sectional analysis of a single day of patient care. In this paper we report on the result of a pilot study on the applicability of the AEP carried out in a Northern Italy University-affiliated teaching hospital using a slightly modified version.
METHODS

The Patient Sample
The study was carried out in June 1988 at the S. Gerardo Hospital (Monza, Italy), a 950-bed teaching hospital affiliated to the Milano University Medical School. The medical records of all in-patients hospitalized at one of the participating departments (internal medicine, neurology, psychiatry, cardiology, geriatrics, pulmonary disease and general surgery) in an index day (8 June 1988) were reviewed. All charts were assessed by seven physicians raters staffed at the S. Gerardo Hospital. The information abstracted from each chart included patient's age, sex, the attending department on the day reviewed, the reason for and the type (planned vs emergency) of admission, the length of stay in days (LDS) before the index day, the criteria met on the modified AEP and a subjective assessment of the reason for hospitalization on the day judged to represent inappropriate use. Assessments of inappropriateness were made for each patient day, not for admission or entire hospitalization.
The Instrument
The instrument used for evaluation was a slightly modified version of the Appropriateness Evaluation Protocol (AEP) [7] . Modifications of the original instrument were done by the research group of this study adding a set of 11 criteria to judge the appropriateness of hospitalization of psychiatric patients (not considered in the original AEP) and modifying three criteria deemed not applicable to the functioning of an average Italian hospital. The final version includes 44 objective criteria divided into three categories: 13 for medical services (i.e. a procedure in the operating room), 9 for nursing or ancillary services (i.e. need of administration of intravenous fluids, and 22 for the patient's condition of which 11 for general conditions (i.e. coma, unresponsiveness for at least 1 h within 48 h of the day reviewed) and 11 for psychiatric patients. (A copy of this modified version of the AEP is available on request.) The criteria are based on services received or patient's condition and are diagnosis-and admission-independent.
The hospital day was considered appropriate if any criterion was met; inappropriateness was denned as the failure to meet any criteria. Assessment based on the criteria could be overridden if the rating physician thinks that they do not reflect the clinical appropriateness of the day's care. The inclusion of the override option is designed to allow a reviewer to judge a day appropriate when none of the explicit criteria is met or to judge a day inappropriate even when an objective criteria item is met but the service or condition was not sufficient in the particular case to justify use of a hospital bed. If the hospital-day is considered inappropriate, the rating physician has to specify the reasons for the hospital presence and to judge (subjectively) whether further stay was necessary looking for pieces of information into the medical record. If not, the responsibility of the presence in a given day is to be attributed choosing among a few pre-selected options classified as medical and social (i.e. attributable to patient and family).
Statistical Analysis
Chi-square test was used to assess the differences in the rates of appropriateness of hospitalization use between groups. The significance of the linear trend (i.e. association between inappropriate hospital days and total LOS) was assessed using the Mantel-Haenszel test. The Kruskal-Wallis one-way analysis of variance was used to test differences among continuous variables (i.e. length of stay). Quantitative estimates-expressed in terms of odds ratios (OR) and their 95% confidence intervals (CI)-of the effect of attending department and total length of stay on the frequency of inappropriateness were simultaneously estimated using logistic regression [9] .
RESULTS
A total of 273 patients were hospitalized at one of the participating departments during the index day: 52% were males and younger than 65 years (Table 1 ). With the exception of patients seen at the division of psychiatry (15, 5%), cases were evenly distributed within other departments. About one third were planned admissions with large inter-department variation (60% in the surgical division vs 12% in pneumology); the mean length of stay was 17 days (range 1-167). Overall, the proportion ofinappropriate patient-day was 41% (111/273). Inappropriateness was significantly associated with type of attending department-for patients seen at general surgery (11%) and cardiology (20%) the rates were significantly lower {p < 0.001) than for others (Fig. 1 )--and with increasing total length of stay (^ for Une " trend = 13.1, p < 0.001) (see Table 2 ). No association was found between appropriateness and patient's age and sex nor with type of admission (planned vs emergency-room based). The type of attending department and total length of stay remained significant independent predictors even after simultaneous control through logistic regression. The likelihood that a patient-day were classified inappropriate was approximately 5 times greater in internal medicine and pneumology (OR = 5.1 and 5.5, respectively) and about 9 times in psychiatry, neurology and geriatrics (ORs = 9.3,9.0 and 9.3, respectively) (see Table 3 ). Furthermore, any additional ten days of stay corresponded to a 20% increase (OR = 1.19,95% Cl = 1.10-1.92) in the probability of inappropriateness. Figure 2 shows a synopsis of the results with respect to the distribution of reasons of inappropriate hospital day. While for about two thirds of the patients (60%) there was no evident medical reason in the record justifying the presence in hospital in the index-day, 22% were reliably attributable to medical reasons. Eighty-two (74%) patients inappropriately hospitalized in the index day were also judged not to require subsequent institutional care: among them approximately two thirds (69%) were in hospital because of a test/procedure that could have been performed on an outpatient basis. Finally, when responsibility for the inappropriate decision of keeping patients in hospital was subjectively attributed by reviewers, it was most of the time attributed to physicians' decisions or hospital functioning (61%) compared to only 31% cases in which the responsibility was assigned to lack of appropriate social or community-based alternatives.
Of some interest also is the different distribution of the ratio of medical/nonmedical (social) reasons to whom inappropriate hospital-days appeared to be attributable (Fig. 3) . While in the surgical department all inappropriate days were attributed to medical reasons, the corresponding proportions were 41% in cardiology, 49% in geriatrics and 78% in psychiatry.
DISCUSSION
These results indicate that a substantial proportion of adult hospital use is medically inappropriate and that inappropriateness varies widely among different departments and tends to be associated with longer stay. The 41% rate found in this study is higher than that generally found in most studies carried out in the US although at least in another study a greater frequency of inappropriateness (54%) has been reported [8] . Several explanations have been discussed within the study group for these findings. One argument was that the criteria included in the AEP were possibly too strict, especially for the Italian situation where strong incentives to make hospital stay the shortest possible do not exist. Such a hypothesis, however, does not seem tenable for at least two reasons. Firstly, the AEP was partially revised before study inception and the group agreed that, with few exceptions, its criteria could be applied to an average Italian hospital. Secondly, among the criteria most frequently leading to the judgment of appropriate stay, at least two-the first of the "medical services" set (i.e. need of close medical monitoring at least three times per day) and the fourth of the "nurses and ancillary services" set (i.e. I.M. or I. V. administration of drugs at least twice per day)-were probably interpreted with great subjectivity by the physician rater. If they-as it is well conceivable-were guided by some concern of being too severe in judging their own practice, then an under-and not an over-estimate is likely to have occurred. Moreover, the limited use of the override options (7% of the total sample) seems to indicate that the reviewers felt rather comfortable with the set of explicit criteria included in the questionnaire.
Aside from these considerations, in interpreting our results it is important to keep in mind that the cross-sectional design on which the AEP methodology is based suffers the inherent tendency to overestimate the "true prevalence" of inappropriate hospital days. The focus on an index-day, in fact, artificially increases the likelihood of being sampled for patients with longer stays which, in turn (as we and others found [8, 10] , are those more at risk of being inappropriately in hospital in the latest days of their stay. Although this limitation cannot be completely eliminated, it can be substantially minimized by collecting data on repeated cross-sections of in-patients and then measuring rates of inappropriateness based on the whole sample.
Moreover, it is important to realize that the AEP-as in all methods of utilization review based on pre-specified criteria of appropriateness-is essentially a screening tool and not a definitive indicator of appropriateness of a given medical procedure. All explicit criteria that a patient-day must fulfil to be classified "inappropriate" are in fact based on performance of a decision/procedure independent from their actual correct indication. What the AEP, in essence, does measure is therefore the readiness in taking certain actions, given that they were planned without looking at their appropriateness for a particular patient.
Before concluding, some specific limitations of this study should be discussed. Firstly, we did not measure the reliability of this modified version of the AEP. Although the AEP is based on a set of explicit criteria and its reliability has been already tested in other studies [7, 11] , some measurement of inter-rater agreement would have been helpful. In previous studies, inter-rater disagreements mostly occurred with patients having altered mental status or for whom some experimental treatment was required or, finally, whenever the override option was used. Thus, judgements of appropriateness in this study can be challenged mostly for patients seen at neurology and psychiatry departments whose inappropriateness rates were, respectively, 52% and 60%.
A second possible limitation to be considered is the average questionable quality of medical records; the major consequence of unsatisfactory documentation is the difficulty in tracing with desirable details reasons of inappropriate hospitalization. Even though at least part of the problem is inherent in the retrospective use of the method (and can obviously be overcome with more detailed and prospectivelyoriented tools of data collection [12] , probably a better understanding of true determinants of hospital use could be derived only through ad hoc additional inquiries.
We can therefore conclude that our suspicion that a relevant proportion of hospital care is medically inappropriate, was confirmed. Interestingly, our results are not so different from those emerging from similar investigations carried out in the US, despite the different structures of the two health care systems and the likely differences in determinants of hospitals' utilization and functioning.
As for the applicability of the AEP in our context it is not unreasonable to say that, if used properly (i.e. not as a quality-assessment but as a "problem-screener"), the AEP-supplemented with other instruments aimed at a deeper understanding of the phenomena relevant to hospital functioning-can become a useful instrument for ad hoc quality assurance activities. Even though, as already stressed by other investigators [10] that used the AEP in the US context, it is important to bear in mind that it may be inappropriate to use these results to infer potential cost savings from avoidable inappropriate hospital use. It is generally true, in fact, that in the short run eliminating even a substantial proportion of hospital days would have probably a limited impact as many costs are fixed.
